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PHASE  I REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


TITICUS  DAM  (I.D.  No.  50) 
NEW  YORK  STATE 
WESTCHESTER  COUNTY 
TITICUS  RIVER 
24  APRIL  1978 


ASSESSMENT 

Examination  of  available  documents  and  visual  inspection  of  the 
Titicus  Dam  and  appurtenant  structures  did  not  reveal  conditions  which  are 
considered  to  be  unsafe.  Some  existing  inadequacies  regarding  maintenance 
and  operation  of  the  project  features  were  observed. 

The  total  discharge  capacity  of  the  spillway  and  regulating  gates 
without  overtopping  of  the  dam  is  approximately  19,200  cfs.  This  is  less 
than  the  estimated  probable  maximum  flood  (PMF)  of  40,000  cfs  but  greater 
than  the  standard  project  flood  of  14,800  cfs,  both  as  determined  using 
the  Corps  of  Engineer's  screening  criteria.  The  project  discharge  capacity 
is  therefore  adequate  in  accordance  with  the  Corps  of  Engineers  adopted 
general  principle  that  structures  be  designed  for  the  maximum  flood  rea- 
sonably characteristic  of  the  region,  which  is,  in  practice,  the  Standard 
Project  Flood. 

No  remedial  measures  are  required  at  the  present  time.  Certain 
measures,  however,  are  recommended  regarding: 

- Monitoring  movement  of  riprap 

- Maintenance  of  the  earth  embankment 

- Improvement  of  seepage  condition  at  the  toe  of  the  south  embankment 

- Repair  of  a regulating  gate  valve 

- Programs  for  operation,  maintenance  and  inspection 

- Monitoring  piezometers  already  installed 


Approved  By: 


Date: 


Eugone  O'Brien,  P.E. 
NewYork  No.  29823 


ummm 

Col  / Clark UI.  Benn 
New  York  District  Engineer 


OVERVIEW  OF  MASONRY  DAM  AND  SPILLWAY 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
TITICUS  DAM,  INVENTORY  NO.  50 
CROTON  RIVER  BASIN 
WESTCHESTER,  NEW  YORK 

SECTION  I PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority 

The  Phase  I Inspection  reported  herein  was  authorized  by  the 
DEPARTMENT  OF  THE  ARMY,  NEW  YORK  DISTRICT,  CORPS  OF  ENGINEERS  by 
letter  dated  31  March  1S78,  in  fulfillment  of  the  requirements  of  the  National 
Dam  Inspection  Act,  Public  Law  92-367,  8 August  1972. 

b.  Purpose  of  Inspection 

The  purpose  of  this  inspection  and  report  is  to  investigate  and 
evaluate  the  existing  conditions  of  subject  dam  in  order  to:  identify  defic- 
iencies and  hazardous  conditions;  determine  if  they  constitute  hazards  to 
human  life  or  property;  and  notify  the  State  of  New  York  of  these  results  along 
with  recommendations  for  remedial  measures  where  necessary. 

1.2  DESCRIPTION  OF  THE  PROTECT 

a . Description  of  the  Dam 

The  Titicus  Dam  consists  of  a central  cyclopean  masonry  gravity 
section  extended  on  each  side  by  earth  embankments.  The  central  masonry 
structure,  which  includes  a 200 -ft  long  ungated  stepped  (or  ladder)  spill- 
way, is  534  ft  long.  The  lengths  of  the  north  and  south  embankment  sections 
are  732  ft  and  253  ft  respectively.  The  masonry  section  is  reportedly  (1) 
founded  entirely  on  rock  and  was  constructed  of  rubble,  faced  upstream  and 
downstream  with  cut  stone  lain  in  regular  courses.  The  principal  dimensions 
of  the  masonry  dam  are: 

Width  under  coping  20.7  ft 

Width  about  109  feet  under  coping  75.2  ft 
Maximum  height  above  foundation  135.0  ft 
Maximum  height  above  surface  109.0  ft 


(1) 


Wegmann,  The  Design  and  Construction  of  Dams,  pubs.  John  Wiley  and 
Sons,  1918. 


The  embankment  section  constructed  on  both  sides  of  the  masonry 
structure  has  a crest  width  of  30  feet  and  upstream  and  downstream  slopes  of 
1 (V) : 2 . 5 (H).  The  upstream  face  below  El  330  is  covered  with  paving  stones 
(18  inches  deep  placed  on  12  inches  of  broken  stone) . The  rubble  masonry 
core  wall  is  5 feet  wide  at  the  top  (El  330)  and  17  feet  wide  at  a depth  of  98 
feet,  both  faces  being  evenly  battered.  The  core  wall  has  a maximum  height 
of  124  feet  above  the  foundation. 

Flow  from  the  reservoir  is  regulated  by  multilevel  gates  at  a 
gate  house  on  the  upstream  face  of  the  masonry  dam.  A central  wall  (per- 
pendicular to  the  dam)  divides  the  gate  house;  each  division  has  an  inldt 
and  outlet  chamber.  Each  inlet  chamber  has  three  openings  to  the  reservoir 
(6  ft  wide  x 8 to  9.5  ft  high);  one  at  high  level  (sill  El  319),  one  at  mid- 
depth (sill  El  285)  and  one  near  the  bottom  (sill  El  250) . 

According  to  the  documents  reviewed  (See  Section  2) , the  walls 
separating  the  inlet  and  outlet  chambers  each  have  two  openings,  one  at 
mid-depth  (sill  El  285)  and  one  at  the  bottom  (sill  El  250) , which  are  con- 
trolled by  2 x 5 ft  sluice  gates  operated  from  the  gate  house  floor.  The  top 
of  the  separating  wall  (El  319)  can  be  used  as  an  overflow  weir  which  can  be 
raised  by  the  use  of  stop-planks  set  in  grooves.  In  actuality,  there  are 
three  gate  operating  stands  and  stems  for  each  division  of  the  gate  house, 
rather  than  the  two  indicated  by  the  documents.  The  extra  gate  operating 
stands  and  stems  are  located  upstream  of  the  two  which  are  indicated  on 
the  documents.  There  is  no  record  of  the  modification  and  no  indication  to 
the  purpose  of  the  two  additional  gate  stands  and  stems . 

Two  48-inch  outlet  pipes  (one  for  each  division  of  the  gate 
house)  convey  water  from  the  outlet  chamber  to  the  old  channel  of  the  Titicus 
River,  which  was  excavated  to  rock  for  a short  distance.  Each  of  the  outlet 
pipes  is  controlled  by  a 48-inch  gate  valve  located  in  an  underground  vault 
approximately  80  feet  downstream  of  the  masonry  dam. 

It  is  reported  that  in  addition  to  these  pipes,  a 24-inch  dia- 
meter drainage  pipe  that  was  used  during  construction  of  the  reservoir, 
passes  through  the  dam.  The  upstream  end  of  the  pipe  is  reported  to  be 
closed  by  a flap  valve. 

b.  Location 

The  dam  is  located  on  the  Titicus  River,  a tributary  of  the  Croton 
River,  and  is  approximately  one  half  mile  upstream  of  the  Croton  Reservoir. 

The  nearest  downstream  community,  Purdy's  Station,  is  less  one  half  mile 
downstream  of  the  dam. 

c.  Size  Classification 

The  dam  is  more  than  100  feet  high  and  is  therefore  considered 
to  be  a "large"  dam. 
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d.  Hazard  Classification 

The  dam  is  in  the  "high"  hazard  potential  category. 

e.  Ownership 

Titicus  Dam  is  owned  and  operated  by  the  New  York  City  Bureau 
of  Water  Supply  (BOWS);  day-to-day  operation  and  maintenance  is  managed 
from  the  i'atonah  Section  of  the  East-of-Hudson  Division  of  the  BOWS. 

f„  Use  of  Dam 

The  impoundment  provided  by  the  dam  is  a water  storage  re- 
servoir for  the  City  of  New  York. 

g . Design  and  Construction  History 

The  dam  and  appurtenances  were  designed  by  the  Aqueduct 
Commission  of  New  York.  The  contract  for  the  Titicus  Reservoir  was  let  on 
February  18,  1890  to  Washburn,  Shaler  and  Washburn;  construction  was  com- 
pleted by  January  1,  1895. 

h.  Normal  Operating  Procedures 

Water  releases  from  the  Titicus  Reservoir,  either  from  the  re- 
gulating gates  or  over  the  service  spillway,  flow  into  the  Titicus  River  and 
down  to  the  Croton  Reservoir.  BOWS  personnel  report  that  water  is  normally 
removed  from  the  middle  level  of  the  reservoir  using  the  sluice  gates  at  the 
gate  house;  two  48 -inch  regulating  gates  are  cracked  open  to  permit  a con- 
stant flow  of  approximately  5 mgd  into  the  Titicus  River. 
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e.  Storage,  acre-feet 

Top  of  spillway  crest  (El  325)  22,000 

Maximum  design  pool  (El  330)  25,500 

Top  of  dam  (El  334)  30,100 

f . Dam 

Masonry  Section 

Type:  Cyclopean  masonry  with  cut  stone  facing 

Length:  534  ft  including  spillway 

Height:  135  ft  above  foundation 

Top  width:  20.7  ft 

Embankment  Section 

Type:  Earth  Embankment  with  rubble  masonry 

central  core 

Length:  732  ft,  north  embankment 

253  ft,  south  embankment 
Crest  Width:  30  ft 

Side  Slopes:  2.5  (H)  on  1.0  (V)  upstream  and  downstream 

Impervious  core:  Rubble  masonry  5 ft  wide  at  top  and  18  ft 
wide  at  base 
Grout  Curtain:  None 


g. 


Spillway 

Type: 

Length: 

Crest  Elevation: 
Gates: 

Upstream  Channel: 
Downstream  Channel: 


Stepped  (or  ladder) 

200  ft 

325  ft  above  MSL  - Croton  Datum 
324.5  ft  above  MSL  - Sandy  Hook 
Ungated 
None 

200  ft  long  channel  excavated  in  rock 
joins  Titicus  River  bed 


t 


h.  Regulating  Outlets 

The  weirs  and  multilevel  sluice  gates  in  the  inlet  tower  control 
the  water  level  sources  to  the  two  48-inch  discharge  lines.  Flow  is  regula- 
ted by  the  two  gate  valves  in  these  lines.  Each  channel  in  the  intake  tower 
has  a weir  at  invert  El  319.0  and,  according  to  available  drawings,  a 2-ft  x 
5-ft  sluice  gate  at  invert  El  285.0  and  El  250.0. 
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SECTION  2:  ENGINEERING  DATA 


2.1 


DESIGN 


The  design  of  the  dam  was  made  by  the  Aqueduct  Commission  of 
New  York  prior  to  1890.  There  are  no  design  data  or  specific  design  mem- 
oranda available  for  the  project  features. 

The  available  information  on  the  dam  consists  of: 

a.  Contract  Drawings,  Dam  and  Appurtenances  for  "Reservoir  M" 
on  Titicus  River  near  Purdy's  Station,  prepared  by  the  Aqueduct  Commission, 
dated  September  11,  1889. 

b.  The  Aqueduct  Commission's  Reports  on  the  New  Croton  Aque- 
duct Dams  and  Reservoirs, 

1887-1895 

1895-1907 

c.  Edward  Wegmann,  The  Design  and  Construction  of  Dams, 

Sixth  Edition,  1918  (John  Wiley  & Sons,  Inc.) 

Drawings  found  in  (b)  and  (c)  are  the  same  and  reflect  changes  made  to  the 
drawings  contained  in  (a).  There  is  no  information  on  subsurface  conditions 
contained  in  the  above  documents . 


2.2 


CONSTRUCTION  RECORDS 


No  detailed  construction  records  are  available;  however,  there  are 
brief  narratives  pertaining  to  the  construction  of  the  dam  in  Wegmann' s text 
and  also  in  the  Aqueduct  Commission's  Reports. 


2.3 


OPERATION  RECORDS 


There  exists  a written  record  of  operation  of  the  gates  at  the  dam, 
and  also  records  of  maintenance  and  repair  work  orders.  There  does  not 
exist  a formal  operation  and  maintenance  manual  for  the  project. 


2.4 


There  is  a record  of  pool  elevation  and  rainfall  on  a daily  basis. 
EVALUATION  OF  DATA 


Existing  information  was  made  readily  available  either  at  the  BOWS' 
New  York  City  Offices  as  at  the  Katonah  Section  Office. 
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SECTION  3;  VISUAL  INSPECTION 


3.1  FINDINGS 


a . General 

A visual  inspection  of  Titicus  Dam  was  made  on  Monday, 

April  24,  1978.  At  the  time  of  the  inspection  the  reservoir  level  was  at 
El  525.16. 

b.  Embankment  Dam 

There  were  no  visible  signs  of  sloughing,  erosion,  cracking 
or  other  distress  on  the  crest  and  downstream  slopes  of  the  embankments 
except  for  some  ruts  and  other  depressions  caused  by  traffic. 

There  was  no  sign  of  sloughing,  erosion,  cracking  or  other 
distress  on  the  upstream  slope  and  visible  portion  of  the  riprap  of  the  north 
embankment.  There  are  indications  of  minor  downslope  movement  of  the 
riprap,  below  the  top  course  of  stone,  on  the  south  embankment  near  the 
spillway  approach  wall.  The  affected  area  is  limited  to  a section  from  the 
wall  to  a distance  25  ft  south  of  the  wall,  with  the  maximum  downslope 
movement  of  1.0  to  1.5  ft  occuring  at  a location  approximately  15  ft  south 
of  the  wall.  There  appears  to  be  a 4 to  9 inch  separation  between  the  north 
edge  of  the  riprap  paving  stones  and  the  south  face  of  the  south  spillway 
approach  wall. 

The  crest  and  downstream  slope  of  the  north  embankment  are 
grass  covered  and  free  of  bushes  or  shrubs.  There  are  some  brush  and 
shrubs  at  the  level  of  the  top  riprap  paving  stones  in  the  upstream  slope. 

There  are  some  shrubs  and  small  saplings  on  the  grass  covered 
crest  of  the  south  embankment.  The  downstream  slope  of  the  south  embank- 
ment is  covered  with  heavy  brush,  shrubs  and  saplings.  There  are  brush 
and  shrubs  at  the  top  paving  stones  on  the  upstream  slope  of  the  south  em- 
bankment also. 

There  is  no  visible  evidence  of  seepage  emerging  from  the 
slopes  or  toe  of  the  north  embankment. 

A zone  of  seepage  exists  at  the  toe  of  the  south  embankment.  The 
affected  area,  which  extends  for  a distance  of  8 to  10  ft  (measured  along 
the  slope  from  the  toe)  up  the  slope,  was  soft  and  muddy;  however,  there 
were  no  signs  of  sloughing  or  other  distress.  Seepage  was  noted  emerging 
from  the  contact  between  the  toe  and  the  abutment  for  a distance  of  approxi- 
mately 42  ft  (measured  along  the  toe,  from  the  intersection  of  the  down- 
stream wingwall  and  the  toe).  The  quantity  of  seepage  was  extremely  small 


(not  measurable).  The  ground  surface  below  the  toe  in  this  area  was  wet 
within  a radius  of  20  to  30  ft  downstream  of  the  intersection  of  the  wingwall 
and  the  toe  of  the  south  embankment.  This  wet  area  corresponds  to  an  old 
stream  channel  which  is  indicated  on  the  Contract  Drawings  (circa  1889). 

The  drawings  in  Wegmann's  text  show  a toe  drain  at  this  location. 

The  top  portions  of  piezometer  standpipes  were  observed  pro- 
truding from  both  embankment  sections  of  the  dam  (numbering  at  least  9 at 
the  north  embankment  and  3 at  the  south  embankment) . Most  of  the  stand- 
pipes were  capped  and  the  caps  "frozen"  to  the  pipes  by  rust;  some  of  the 
pipes  were  bent  just  below  the  embankment  surface.  These  piezometers  have 
been  installed  circa  1910-1920;  no  records  were  found  of  any  of  the  readings. 

c.  Masonry  Dam 

The  downstream  surfaces  of  the  masonry  dam  were  wet  in  sever- 
al areas  as  a result  of  slight  seepage  through  the  joints.  There  were  no  vis- 
ible signs  of  distress  or  movement. 

d.  Spillway 

At  the  time  of  the  inspection  water  was  spilling  over  the  spill- 
way section  of  the  masonry  dam.  Except  for  some  downstream  movement  of 
the  top  row  of  stones  which  forms  the  sill  of  the  spillway,  there  was  no  evi- 
dence of  distress  or  movement.  Inspection  of  the  base  of  the  downstream  toe 
of  spillway  indicated  no  signs  of  scour  or  other  erosion  of  the  rock . There 
was  no  evidence  of  erosion  or  other  sign  of  distress  along  the  spillway 
tailrace  channel. 

e.  Appurtenant  Structures 

There  was  evidence  of  cracking  at  two  locations  on  the  face  of 
the  retaining  wall  between  the  north  embankment  and  the  masonry  dam.  One 
diagonally  trending  crack,  which  traces  its  way  along  the  joints  in  the  dimen- 
sion stone  facing,  is  near  the  low  end  of  the  northern  leg;  the  other  crack  is 
located  near  the  high  end  of  this  north  leg.  The  latter  crack  is  nearly  verti- 
cal, has  a maximum  opening  of  1/8  inch  and  traces  its  way  along  vertical 
cracks  in  the  stone  blocks  as  well  as  along  vertical  joints;  some  seepage 
emerges  from  the  wall  at  and  near  the  crack. 

Some  minor  seepage  was  observed  in  the  form  of  moss  covered 
wet  areas  below  the  joints  of  the  lowest  courses  of  stone  in  the  downstream 
retaining  wall  for  a distance  of  approximately  25  ft  north  of  the  low  end  of 
the  wall. 


There  was  no  evidence  of  distress  or  movement  of  the  headwall 
for  the  48  inch  outlet  pipes  below  the  toe  of  the  dam.  In  addition  to  the  48- 
inch  outlets,  the  headwall  contains  outlets  for  a 6-inch  pipe  which  drains 


the  gate  valve  vault  and  also  a fourth  pipe  (approximately  24-inch  diameter) . 
The  fourth  pipe  may  be  that  which  was  reportedly  used  during  construction; 
it  is  reported  to  be  closed  now  by  a flap  valve. 


f .  Regulating  Gates 

As  described  under  SECTION  1,  there  were  two  additional  gate 
operating  stands,  one  for  each  channel,  which  were  not  shown  on  available 
drawings  and  that  could  not  be  explained  by  the  BOWS  Staff.  Further,  the 
sluice  gate  operating  stands  were  labeled  contrary  to  the  drawings,  with  the 
downstream  units  marked  "bottom" , and  those  immediately  upstream  pencil 
marked  "top",  the  reverse  order  of  what  was  shown  on  drawings.  Again, 
this  contradiction  could  not  be  explained  by  the  BOWS  staff.  Regarding  stem 
positions  of  the  six  operating  stands,  the  stem  at  the  middle  stand  at  the 
left  channel  was  raised  (open)  32  inches;  the  stem  at  the  right  upstream  stand 
was  raised  5 inches;  the  stem  at  the  right  middle  stand  was  raised  9 inches, 
and  the  stems  at  all  other  stands  were  at  or  near  closure. 

In  the  regulating  valve  vault,  the  left  hand  gate  valve  was  in 
a "cracked"  open  position,  and  was  inoperable.  One  connecting  post  was 
disengaged  from  the  operating  gear  cap  and  the  stem  packing  was  leaking 
appreciably.  The  right  valve  was  opened  enough  to  discharge  minimum  flow 
and  was  said  to  be  operable.  The  stem  packing  was  not  leaking  and  no  evi- 
dence of  malfunction  was  visible. 


g.  Abutments 

There  were  no  signs  of  seepage  or  other  unusual  conditions  on 
the  north  abutment  downstream  of  the  dam.  Seepage  (5  gpm+)  was  observed 
emerging  from  the  ground  above  the  spillway  south  training  wall  at  a location 
40  ft  downstream  of  the  spillway  and  10  ft  south  of  the  wall.  This  seepage 
is  at  the  same  location  as  the  old  stream  bed  which  passes  near  the  toe  of 
the  south  embankment. 

h.  Downstream  Channel 

The  channel  downstream  of  the  spillway  tailrace  is  the  Titicus 
River.  Although  the  river  channel  contained  trees  and  heavy  bushes,  its 
present  condition  would  not  impede  discharges  from  the  dam. 

i.  Reservoir  Area 

In  the  vicinity  of  the  dams,  there  was  no  evidence  of  sloughing, 
potentially  unstable  slopes  or  other  unusual  conditions  which  would  adversely 
affect  the  dam. 

3.2  EVALUATION  OF  OBSERVATIONS 


Visual  observations  made  during  the  course  of  the  inspection  did 
not  indicate  any  serious  problems  which  would  adversely  affect  the  safety 


of  the  dam  and  require  either  immediate  investigation  or  immediate  remedial 
action. 


a.  The  downslope  movement  of  the  riprap  on  the  south  embankment 
appears  to  have  resulted  from  either  wave  or  ice  action  which  may  be  amplified 
at  that  comer  location.  The  riprap  should  be  monitored  on  a regular  basis, 
after  heavy  storms  and  at  the  end  of  each  winter  season. 


b.  The  growth  of  heavy  unmanaged  vegetation,  especially  trees, 
on  the  crest  and  slopes  of  the  embankment  should  be  discouraged. 


c.  The  seepage  emerging  from  the  toe  of  the  south  embankment  is 
considered  to  be  partly  caused  by  the  high  ground  water  level  at  the  old  stream 
bed  which  passes  immediately  adjacent  to  the  toe.  The  toe  drain,  if  one  were 
installed  in  the  original  construction,  would  have  lowered  the  ground  water 
level  and  the  phreatic  level  in  the  embankment  toe.  Clogging  of  the  drain  by 
fine  material  carried  by  the  stream  would  cause  the  phreatic  surface  to  become 
elevated  until  it  emerged  on  the  toe  of  the  dam . Although  this  condition  is 
not  considered  to  represent  a danger  to  the  dam,  measures  to  improve  the  wet 
condition  of  the  toe  and  to  manage  the  flow  of  water  should  be  undertaken,  as 
recommended  in  Section  7. 


d.  Cracking  of  the  unreinforced  masonry  retaining  walls  are  not 
considered  to  represent  a danger  to  the  safety  of  the  dam.  The  cracks  should 
be  monitored  on  regular  basis  to  determine  whether  they  open  further. 


e.  The  inoperable  48-inch  gate  valve  does  not,  for  all  practical 
purposes,  reduce  the  maximum  discharge  capacity  of  the  facility  during  high 
floods.  The  valve  is  considered  not  serviceable  and  could  not  be  relied  on 
if  the  reservoir  had  to  be  lowered. 


SECTION  4:  OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


4.1  PROCEDURES 

The  minimum  water  release  at  Titicus  Dam  to  satisfy  downstream 
environmental  conditions  in  the  river  in  the  short  reach  between  the  dam  and 
the  Croton  Reservoir  is  5 mgd.  This  release  is  made  using  the  multi-level 
sluice  gates  to  control  which  level  of  the  pond  the  water  comes  from,  and  the 
48-inch  gate  valves  to  control  the  quantity.  It  was  reported  that  usually  water 
is  taken  from  mid-level  of  the  reservoir  and  that  the  48-inch  gates  are  always 
"cracked  open"  to  provide  5 mgd. 

4.2  MAINTENANCE  OF  THE  DAM 

There  is  no  operation  and  maintenance  manual  for  the  project.  The 
reservoir  is  visited  daily  by  the  watershed  inspector  who  does  not  necessarily 
examine  the  dam  or  other  project  features.  There  is  no  formally  established 
program  of  inspection  visits  by  other  BOWS  personnel. 

The  embankment  dam  is  maintained  only  by  periodic  (yearly,  more 
or  less)  mowing  of  the  grass  slope  protection.  Maintenance  of  the  north 
earth  embankment  appears  to  be  adequate  except  for  the  growth  of  brush  at 
the  top  of  the  riprap.  Maintenance  of  the  south  embankment,  which  is  not 
as  easily  accessible,  is  less  than  adequate. 

No  regular  maintenance  procedures  are  established  for  the  masonry 
structure  and  spillway.  The  loose  top  row  of  stones  forming  the  sill  of  the 
spillway  should  be  reset  and  fixed  into  position. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 


With  the  exception  of  the  left  regulating  valve,  the  sluice  gates 
and  right  gate  valve  appeared  operable  insofar  as  equipment  was  visible. 
There  was  confusion,  however,  regarding  which  sluice  gates  would  be  oper- 
ated by  the  various  stands  in  the  gate  house.  All  sluice  gates,  and  all 
gate  valves  are  manually  operated. 

It  was  reported  that  the  gates  and  valves  were  periodically  exer- 
cised at  approximately  yearly  intervals  until  March  1976  when  the  gate  valve 
was  reported  broken.  The  1973  Annual  Report  disclosed  that  "the  blow-off 
gates  were  closed  in  January"  after  the  reservoir  was  drawn  down  17  feet 
to  expose  aquatic  weeds. 

4.4  WARNING  SYSTEMS  IN  EFFECT 


There  is  no  warning  system  in  effect  or  in  preparation 


4.5 


EVALUATION 


The  maintenance  of  the  Titicus  River  Dam  is  considered  less  than 
adequate  in  the  following  areas: 

a.  Control  of  heavy  brush  and  saplings  on  the  surface  of  the  dam. 

b.  Disrepair  of  a 48-inch  regulating  gate. 

c.  Disrepair  of  the  spillway  sill. 

In  order  to  clarify  the  service  gate  operating  procedures , the  nature 
and  purpose  of  all  six  sluice  gate  operating  stands  should  be  determined  by 
a detailed  inspection. 


SECTION  5 - HYDRAULIC  /HYDROLOGIC 

5.1  DRAINAGE  AREA  CHARACTERISTICS 

The  drainage  areas  contributing  to  the  Titicus  Reservoir  totals 
23.35  square  miles  and  is  undeveloped  except  for  scattered  vacation-type 
or  suburban  developments.  The  physical  features,  consisting  of  steep  hills 
and  ridges,  interspersed  with  swamps  and  natural  lakes,  are  typical  of  a 
glaciated  region.  The  lakes  and  swamps  are  believed  to  provide  substantial 
natural  storage,  which  in  turn  would  modify  peak  flood  runoff.  The  elongated 
shape  of  the  basin,  with  a length  to  width  ratio  of  about  2.7  can  be  expected 
to  cause  elongated  flood  hydrographs  with  relatively  small  flood  peaks. 

5.2  SPILLWAY  CAPACITY 

The  spillway  is  uncontrolled  and  200  feet  in  length.  In  shape  it 
consists  of  a flat  crest  about  5 feet  in  width  followed  by  a stepped  down- 
stream face.  No  head-discharge  relation  was  available,  so  it  was  necessary 
to  estimate  the  discharge  characteristics.  It  was  assumed  that  the  spillway 
would  act  as  a broad-crested  weir  with  coefficient  increasing  from  2.34  to 
3.01  between  heads  of  1 and  8 feet  and  above  8 feet  it  would  act  as  a sharp- 
crested  weir  with  a coefficient  of  3.33.  The  computed  spillway  rating  curve 
is  shown  on  Figure  1.  The  computed  spillway  capacity  at  a head  of  9.0  feet, 
corresponding  to  the  top  of  the  dam,  is  18,000  cfs  (789  cfs/sq.  mi.). 

5.3  RESERVOIR  CAPACITY 

The  total  reservoir  capacity  at  the  spillway  crest  is  7, 167  million 
gals  (22,000  acre-feet).  The  storage  capacity  curve,  based  on  a table  fur- 
nished by  the  Department  of  Water  Supply,  is  shown  in  the  Appendix  on  Figure 
2.  The  capacity  curve  has  been  extrapolated  to  an  elevation  corresponding  to 
the  top  of  the  dam  and  indicates  a surcharge  storage  above  the  spillway  crest 
of  7, 160  acre-feet  which  is  equivalent  to  a runoff  depth  of  5.89  inches  over  the 
drainage  area.  This  is  an  important  factor  in  considering  the  adequacy  of  the 
spillway  capacity  to  pass  design  floods. 

5.4  FLOODS  OF  RECORD 

Historic  data  in  the  Croton  River  Basin  indicate  that  the  greatest 
floods  since  the  completion  of  the  New  Croton  Dam  in  1905,  and  probably 
since  completion  of  the  Titicus  Dam  in  1893  were  in  August  and  October  1955. 
Daily  readings  of  the  head  on  the  spillway  crest  gave  the  following  data  on 
these  floods: 


Date 

Elev. 

Head 

Discharge 

(feet) 

(feet) 

(cfs) 

(cfs/ sq.  mi. ) 

Aug. 

19, 

1955 

328.23 

3.23 

3,100 

136 

Oct. 

16, 

1955 

330.00 

5.00 

6,240 

274 

The  flood  in  August  was  caused  by  7.85  inches  of  precipitation  on  August  Il- 
ls, inclusive,  followed  four  days  later  by  5.84  inches  on  August  17  and  18. 

The  eight  day  total  was  13.73  inches.  The  October  storm  was  much  more  con- 
centrated, with  10.20  inches  in  three  days,  of  which  9.70  inches  fell  in  two 
days.  The  discharges  per  square  mile  resulting  from  these  extraordinary  storms 
appear  to  be  relatively  low  and  may  reflect  the  retarding  effect  of  the  natural 
and  artificial  storage. 

5.5  OVERTOPPING  POTENTIAL 

The  estimated  maximum  spillway  discharge  capacity  of  18,000  cfs 
has  been  compared  with  generalized  design  flood  criteria  as  explained  below. 
The  Probable  Maximum  Flood  for  the  23.35  mile  drainage  area  has  been  ex- 
trapolated from  maps  of  Probable  Maximum  Flood  potential  for  selected  sizes 
of  drainage  area.  (2)  The  smallest  drainage  area  for  which  floods  have  been 
computed  was  100  sq.  mi.  The  extrapolation  to  23.35  mi.  must  be  considered 
approximate  but  indicates  a Probable  Maximum  Flood  peak  inflow  of  about 
40,000  cfs.  or  about  2.2  times  the  spillway  discharge  capacity. 

A second  criteria  for  evaluating  a design  flood  is  the  Standard  Project 
Flood  which  is  usually  about  one  half  of  the  Probable  Maximum  Flood.  Devi- 
ations of  Standard  Project  Floods  in  the  Lower  Hudson  River  Basin  are  available 
in  a report  made  for  the  Corps  of  Engineers.  (2)  Data  in  this  report  permitted 
interpolation  of  the  Standard  Project  Flood  for  an  area  of  23.35  square  miles 
and  indicated  a flood  potential  of  650  cfs  per  sq.  mi.  or  a total  discharge  of 
14,800  cfs,  or  82  percent  of  the  spillway  capacity. 

5.6  EVALUATION 

The  estimated  Probable  Maximum  Flood  inflow  of  40,000  cfs  and  the 
Standard  Project  Flood  inflow  of  14,800  cfs  must  be  considered  as  representing 
potential  inflow  to  a reservoir  from  a drainage  area  that  has  little  natural  or 

^ Design  Basis  Floods  for  Nuclear  Power  Plants,  Regulatory  Guide  1.59, 

U.S.  Nuclear  Regulatory  Commission,  Revision  2,  August  1977 

(31 

Lower  Hudson  River  Basin  Hydrologic  Flood  Routing  Model,  Water  Resources 
Engineer,  Inc.,  January  1977. 


artificial  storage.  To  properly  evaluate  the  relation  between  the  Titicus  Dam 
spillway  capacity  and  the  probable  outflow  from  these  design  floods  it  would 
be  necessary  to  develop  a complete  hydrograph  and  route  them  through  the 
substantial  surcharge  storage.  A greater  refinement  would  require  develop- 
ment of  sub-area  hydrographs  which  would  be  routed  through  the  natural  storage 
in  each  sub-area.  Without  these  detailed  analyses  it  is  not  possible  to  say 
whether  or  not  the  spillway  capacity  is  inadequate  relative  to  the  runoff  from 
Probable  Maximum  Precipitation,  but  the  capacity  is  obviously  adequate  to  pass 
the  Standard  Project  Flood. 


SECTION  6:  STRUCTURAL  STABILITY 


EVALUATION  OF  STRUCTURAL  STABILITY 


a .  Visual  Observations 

Visual  observation  did  not  indicate  either  existing  or  potential 
problems  with  the  masonry  dam  and  spillway  section.  The  observed  cracks 
in  the  retaining  walls  are  not  considered  to  represent  a dangerous  condition 
to  either  the  walls  or  the  embankment  dam.  The  small  amount  of  seepage 
from  the  masonry  dam  are  not  detrimental  to  its  safety. 

The  small  quantity  of  seepage  emerging  from  the  toe  of  the  south 
embankment  is  not  detrimental  to  the  stability  of  the  embankment;  however, 
remedial  measures  to  improve  the  condition  should  be  taken,  as  recommended 
in  Section  7 . 


b.  Design  and  Construction  Data 

There  exist  no  design  computations  or  other  data  regarding  the 
structural  stability  of  the  dam. 

On  the  basis  of  the  performance  experience  of  the  embankment 
dam,  as  well  as  engineering  judgment,  the  embankment  section  of  the  dam 
is  considered  to  be  stable. 


Although  there  are  no  design  computations  available,  it  is  likely 
that  the  masonry  gravity  sections  were  designed  in  accordance  with  the  appro- 
priate sections  of  E.  Wegmann's  text,  DESIGN  AND  CONSTRUCTION  OF  DAMS, 
6th  Edition  dated  1918,  in  which  illustrations  of  Titicus  Dam  appear.  If  the 
gravity  sections  were  designed  accordingly,  the  stability  of  the  gravity  section 
would  be  considered  to  be  adequate.  Performance  experience  with  the  maximum 
water  level  5 feet  above  the  spillway  crest  level  is  good. 

c.  Operating  Records 

Records  of  gate  operation  and  repairs  are  available  at  the  Katonah 
Section  Office  of  the  BOWS.  No  major  operational  problems  which  would  affect 
the  stability  of  the  dam  were  reported. 

d.  Post  Construction  Changes 

There  are  no  recorded  post  construction  changes.  However, 
there  is  no  record  of  the  two  additional  gate  operating  stands  and  stems  at 
the  gate  house . 


e .  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  No.  1,  therefore  no  seismic 
analyses  are  warranted. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 
7.1  DAM  ASSESSMENT 

a . Safety 

Examination  of  the  available  documents  and  visual  inspection 
of  the  Titicus  Dam  and  appurtenant  structures  did  not  reveal  any  conditions 
which  are  unsafe. 

The  total  discharge  capacity  of  the  spillway  and  regulating  gates 
without  overtopping  of  the  dam  is  approximately  19,200  cfs.  This  is  less  than 
the  estimated  probable  maximum  flood  (PMF)  of  40,000  cfs  but  greater  than  the 
standard  project  flood  of  14,800  cfs,  both  as  determined  using  the  Corps  of 
Engineer's  screening  criteria.  The  project  discharge  capacity  is  therefore  ade- 
quate in  accordance  with  the  Corps  of  Engineers  adopted  general  principle  that 
structures  be  designed  for  the  maximum  flood  reasonably  characteristic  of  the 
region,  which  is,  in  practice,  the  Standard  Project  Flood. 

b.  Adequacy  of  Information 

The  information  and  data  available  were  adequate  for  performance 
of  this  investigation.  However,  there  are  some  inadequacies  in  information 
with  regard  to  operation  and  maintenance  of  the  project,  as  follows: 

1.  Record  drawings  of  the  project 

2.  Records  of  modifications  and/or  additions  of  gates  at  the 
gate  house 

3 . Operation  and  maintenace  manuals 

4.  Records  of  inspections 

c . Additional  Investigations 

Additional  investigations  to  assess  the  safety  of  the  dam  and 
appurtenant  structures  do  not  appear  necessary. 

7.2  REMEDIAL  MEASURES 

No  remedial  measures  are  required  at  the  present  time. 


Certain  measures,  however,  are  recommended  as  follows: 

a.  Monitoring  of  riprap  and  cracking  of  the  masonry  retaining  walls, 
as  called  for  in  Section  3.2,  should  be  initiated  and  continued  on  a periodic 
basis. 

b.  Heavy  brush,  shrubs  and  saplings  should  be  removed  from  all 
locations  on  the  embankment  dams. 
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c.  Appropriate  action  should  be  taken  to  improve  the  wet  condition 
of  the  toe  of  the  south  embankment  and  control  the  seepage  effluent.  Such 
action  might  include,  but  not  necessarily  be  limited  to,  the  following  items; 

1.  Determine  whether  or  not  the  toe  drain  shown  on  the  avail- 
able drawings  actually  exists  and  is  clogged  with  fines. 

2.  If  the  tee  drain  exists,  clean  or  reconstruct  it  so  that  it  will 
perform  the  intended  function. 

3.  Place  a filter  blanket  on  the  wet  portion  of  the  downstream  toe. 

d.  Repair  the  inoperable  48-inch  gate  valve. 

e.  Prepare  an  operation  and  maintenance  manual  for  the  project. 

f.  Establish  a program  of  periodic  inspections  of  the  project  features. 

g.  Reestablish  the  piezometric  system  by  opening  the  "frozen"  caps, 
straightening  the  bent  standpipes,  and  make  periodic  piezometric  measurements 
on  a regular  basis  thereafter  as  part  of  standard  maintenance  and  operation  pro- 
cedures. Piezometric  measurements  should  be  evaluated  as  part  of  the  periodic 
inspection  program. 
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ENGINEERING  DATA  CHECKLIST 


APPENDIX  B 


ITEM 


CHECKLIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
PHASE  I 

NAME  OF  DAM  77 T /CO'S 
ID#  SO 


REMARKS 


AS-BUILT  DRAWINGS  A/ Of. 1C  QUO //ofo/C,  . f? 'fO&o/njS  OOOz/obJ<P 

inoU-idc.  " Con hrac-f-  Drac<j/n  Q^o/i~e.cJ  $£/->?  ///  /38Q 

ujht ctn  t^o-ene.  mocx/fi e oJ  . <=*  cc^t* roi c c/rac^/ng  r 

ore.  7 fount-/  > n ntf^DeSto/ri  one*  Coos  £ of  Do  m s *J  r8 

REGIONAL  VICINITY  MAP 
• CSScSS 

CONSTRUCTION  HISTORY 

O-OSCn /JCC/  / O UP  St  Oji^  Ofic/  <2o*  of 

Do  *^n  ,5  / C?  / Q f 

TYPICAL  SECTIONS  OF  DAM 

As  <Q/QOi/C  , / S'eo+rsyrs. 

OUTLETS-PLAN  , j . . „ /,  ' 

Sohemct-/ ICS  a no*  \i'&  rc  l u S /n  CVJCfrno o n$  book.  , 

-DETAILS  Some  dcfo't/s  o-f  H (SalU*J  nS 

con  fro  c /■  o/oa  ou//T.f)  s ff/e.  u)/A/n  BOuJS 

-CONSTRAINTS  bJonC  O (SQ 


-DISCHARGE  RATINGS  /f  On  C.  fo  D/e. 


RAINFALL/RESERVOIR  RECORDS 

Amk//Cbt<~  4rvm  idajzvah  offac*  //iOuJS 
ffsof  7 OaocJ  Oct  /6y  0 


ITEM 


REMARKS 


DESIGN  REPORTS  Mon  <2  a b /<£, 


GEOLOGY  REPORTS  A G / £■ 


DESIGN  COMPUTATIONS  A Jos^£.  a <S& / / # b / £ 
HYDROLOGY  & HYDRAULICS  /^OnC  a IT#-  < ( '# t? ( '<£, 
DA M STA BILITY  A fO  n b g tT*  / / C?jb /■£. 

SEEPAGE  STUDIES  A Jon  e,  onstf/Sob/c  /azv^7 


MATERIALS  INVESTIGATIONS  A/OrtC.  a 

boring  records  /Vtf/ve-  a<s&//ab/£- 

LAB0RATORY  AJOrtt.  a LrtZ  / / O h/-4- 

field  A/obb  o /"a / 4?  h /C 


POST-CONSTRUCTION  SURVEYS  OF  DAM  AA&A  GHS# / /ab/C. 


BORROW  SOURCES  /\JQ  cJ&tc*  0UG,/ctb/& 


ITEM 


REMARKS 


MONITORING  SYSTEMS  A/O/ 7^,  //7  M5C'  So  sn  e /O/e  2C>n^4eir5 

u/Of^C  an  S'A# // /sn  (So'^  C '/&  / c?  ± J 

/ia  if*  no!  &f?  sieaLd  s'eac^?/-^ 

MODIFICATIONS  5&me  j<ndfJ/-/'tCc7+<’<ns\3  Ao  0OO  fc  hou  J c. 

i/fito/SiCi  ■ Co//  cfra^V' sfj-j  s/igc*cj  4 q cries  % <Scrt<-  • 

Hcuse  <2#  nfox  S 6 qcrf-e  sM^i-ds  C too*  s Vs  3 

c/  sfe-snS,  A Jo  rvc-orcJ  G /-  ft  c&  ~hcs>i  <D /~ 

/e>corh&S\  a-f  &//  (y  &/&  S. 

HIGH  POOL  RECORDS  /} /&  i (ct  h / *~  *?V  8 & U)  S /Gst  -fo net. 

Se  c 


POST  CONSTRUCTION  ENGINEERING  A/0/O& 
STUDIES  AND  REPORTS  AJ Osie.  <2  Lr&s/c<  /?  /■£. 


PRIOR  ACCIDENTS  OR  FAILURE  OF  DAM  AJo*  C r^/OOrM  cJ 

DESCRIPTION 

REPORTS 


MAINTENANCE  Mo  formCt/  /prtX/r'eT^i  Or*  S CU^.  & 

operation  LiH~(~e.  o/xe  ra  -//o si 

RECORDS  /2e  Co  /"  C/  A^/xf  of  O/X^rs/siOj  C*^lcJ  CSo  J/  f^Cj 

of  cjate-s 

No-fc  ; AS°  O M Manota! 


ITEM REMARKS 

spillway  plan  Pc/ rb  o<f  3 -fbc/ClP 

/n  lAJecysm  & svjs  b o&k: 

SECTIONS  As  CT&0L/-C' 

DETAILS 

, y 

OPERATING  EQUIPMENT  Sch Cyn  # //  C S /n  (P  & <y  m a ^ rA  b&&b 

plans  & details  D-c+ct  / fe  crre  /si  dcm /y-a  cJ- 

c/afep- y / 09Q 


VTSUAL  INSPECTION  CHECKLIST 


1 . Basic  Data 
a.  General 

Name  of  Dam  T/TtCU-S Hazard  Category  // / <5/V 

County  Yl/ S 7~ £ S 7~ F ID# ^ 


Stream  Name  T/r/C  cJJ  /?/ l/£~?Z  Tributary  of  C£Q  TO  ^ 

Location  5 TC fJE $ TT7Z  Cou nty  Nearest  Town  (P.0.)  STA  • 

Longitude  7:3  ° 38  4$  "l  Latitude^ /*/9  'io"*  Other  Directions 

/jQCC'i'>( ■•/ /n  To'*vn  £?/  NotfJ'fa  

Date  of  Insp  24  A fir  A?7<3weather  PGrHoi  S'unn  c/Temperature 65 F 

b.  Inspection  Personnel  Set !C  — t — 

(Z/er>  Sa'idaf',  Mech  P/n  Q . • Ann  Lnnc^e.j 

s5 ’''hrotcH^ra  / • pfam/e-cf  F<e~lFrr>0n  t 


tn  / C<3  / <f>7  n / F~)n  j-hos76f  /D&/ n/m  & J~  CO  /^i . ~ 

— AH  With  TArM^_ 


c.  Persons  Contacted  /V/1,  AM n / AP/A-P?  & y DlS'triC't  i 

Bn  si  oB  /-hid Son  Qisirici;  A/  C ft  & S 
Mr  John  fiurnes  Secnfttno  tsn^ne&r:.^. 
Ur/Ann  n h Qg-cf/on . — 


d.  History:  Date  Constructed  FAiO  /8.  /3$0  " n — /;,  /£?5?-§£ 

Present  Owner  3trr£(2u  &■/■  tfJnPr  Sap/o/<r  AjMC 

Designed  by  A ^aeC/Ucf  AA?r>i  sn-  AJ  Af.  C : 

Constructed  by  (A/nsh  ticsr n ^ -Jh ^ AJ&S /jAsno r) 

Recent  History  ~ ~ 

2.  Technical  Data  ^so^jrci  %/ 

Type  of  Dam  fa r Ah BmOPn  /^Drainage  Area  £3.  *3 5 ^ « mi.  Aw»ft 

Height  /3Sf  above  f&uncfi  Length  lF  / 0 fi 

Upstream  Slope  / (V)  ! 2 £(H')  Downstream  S lo oe  if*)  12 5p-l ) £^> iac,^Jc 
Crest  Width  30  Af  -EorWrt  Freeboard  at  Spillway  Crest  *3  fj 

20.1ihM#sosirof 


Mo/-//  /eve.!  S/ettce.  <y<p/es  qf  o L/er//oio 
u/e-tr-y  /n  /cf  & Ocrt/e  fcho  **»  /oe  r S 

at  tiaisSe-.  tujo  4&/aCfa 

Low  Level  Control:  (Type  and  Size)  <Jote  Sa/tsfS'  /<-•;  t/a/ts/ •/" 

S/ettce  oatc.  A/u  ,»/?<;  a tf  Ooac////0/~>  ? 
Valve  Condition,?^  C /nope s&b/s. 


-Emerge ney  Spillway  Type  (Material)  M#  fO  si  s*  c-t  Width  200  •£/• 

sZ'rlnf? f /?/!/** Slopes  ferf/Ca?/  u/ S /.  S/epj?erJ  Q/ S 
tfo  esnersj  enc^  Height  (Crest  to  Top)  3 /9~ 


Sy&t/I UK*  <-j 

Exit  Slope  0.  2,t  fro/t i base  of /rtasesm  ^ rn/cr- 

Exit  Length  “ZOO  A/  — 

Ponded  Surface  Area  66*1.  4 

7 

Acres 

3.  Embankment 

Capacity  (Normal  Level)  Z.'Z.COO 

Capacity  Emergency  Spillway  Level 

Acre  Feet 

Acre  Feet 

p/priho  si  732  -f/-\  5ocs~Mo iPorH on  2*53  -£/  /o^a 

a.  Crest  SO  ff  us/de,  (£r/  3 3 Zf-  Croj-Q^  'Dct'/unn) 


(1)  Vertical  Alignment  C/sn  / , US //'fa  Ctr^>S'/’  £/  3:5  4~ 

'So^  c w/noo"  rs  fS/  osi  S so  tiM  r/^rd/na, 

(O/Otoa Kisif  r*s>  r^v  t~f  O-f  Se  j-f  /e  tan  s rn~t^ 

(2)  Horizontal  Alignment  /si/^riCaJ  *>5"  OfoCt/fQ  /si  ftOr-Mi 


(6)  Miscellaneous 


b.  Upstream  'Jill  ^E^Z. 

foyerfc/  tojlh  n/Jr&n  p#u/n<r,  fe/ouj  e/  S3Q 

(1)  Undesirable  Growth  or  Debris  Scmf_  SmO //  5bru  fc>S__ 

'just  a ho  vc.  -too  /au<?^  o-f  r>  Pr&H 

(2)  Sloughing,  Subsidence,  or  Depressions fyparfrt  t jj/$ ’.{A^vyy rjtj 

'/?10</X  *ne /rhof  r/prap  pC4  - -famx  ~&r 

r/2///*JtUf  CtMflrOCtCtn  ttjQlL- 

(3)  Slope  Protection  /-/<£  rt/X  /3 //?££■$  f'/p'X&P. — / 

hrtnuj  E!  3^ o £.  is'y/.o'zi' 

(a)  Condition  of  R iprap  n C K& / £f  /jf  7^r~  2. S ff 

Secbor)  c>n  SOU 'fin  O m btf  n /C  ■ ohuf'X2  ^ Sp/jJpM^p 

npp  ooncJu  uja Us  0 'inch  fj/S  ./voco^f.idi 

(b)  Durability  of  Individual  Stones  QuOxuCf 


(c)  Adequacy  of  Slope  Protection  Against  Waves  and  Runoff 

flnnar#  nf/ <-  { /oohdqX  — — //  tj  /e . <P ^ /?<?,.  do 

(d)  Gradation  of  Slope  Protection  - Localized  Areas  of  Fine  Material 

f Jj } / 'fou /K7  .r/gtf  s fono.j  ponpro L Ip — L S ff~  - 

X /,  a Sf  XO.£  -h/O  /f.  7?tpra /?  n^urOia 

/>?  /n<shej  thtcJct — 

(4)  Surface  Cracks  f\ZO/l£  i//  S/b/<Z — 


c.  Downstream  Slope  / (lb)  / *2 CH^} ^ — ^XO  SS  — 

(1)  Undesirable  Growth  or  Debris  S'ouXf  / / *SO  /of  O p 

phrubs  d hcauu  hn/sh  oo  sou-fb  boolc  . 

p/j)  S/0>/0€-  j fJOKfin  g ur?c./-/f — l±l£J/ 


(2)  Sloughing,  Subsidence,  or  Depressions;  Abnormal  Bulges  or  Non 
Uniformity 


(3)  Surface  Cracks  on  Face  of  Slope  AJOflC- 


(4)  Surface  Cracks  or  Evidence  of  Heaving  at  Embankment  Toe 


(5)  Wet  of  Saturated  Areas  or  Other  Evidence  of  Seepage  on  Face  of 
Slope;  Evidence  of  "Piping"  or  "Boils"  A/<Dn&  on 

n Icemen  / « fec/Od 


<y  set#/ 


(6)  Fill  Contact  with  Outlet  Structure 

&/!  sfrvi  ohm  nc  s a&ii&r&S/ 


(7)  Condition  of  Grass  Slope  Protection 

nomj'h  ha 7 


bar 7 <: 


T*TS\ 


C,  r-) 


d.  Abutments 

(1)  Erosion  of  Contact  of  Embankment  with  Abutment  from  Surface  Water 
Runoff,  Upstream  or  Downstream 


rcrtf/n 


// . Seetjcic/-c  &/_ 


(3)  Springs  or  Indications  of  Seepage  in  Areas  a Short  Distance 
Downstream  of  Embankment  - Abutment  Tie-in 


(3)  Unusual  Presence  of  Lush  Growth,  such  as  Swamp  Grass,  etc. 


(6)  Surface  Cracks  or  Evidence  of  Heaving  Beyond  Embankment,  Toe 


(9)  Adequacy  of  Slope  Protection  Against  Waves,  Currents  and  Surface 


Runoff 


(10)  Miscellaneous 


b.  Sedimentation 


6.  Spillways 

On  /u/  £>r>e  So/'/ /lj /a.  ^ &jh  tch  / s Sc ir  i/icc~  -T/7///Wy 

a.  Principal  Spillway:  Inlet  Condition  


Pipe  Condition_ 


General  Remarks  (include  information  such  as  recently  repaired, 
potential  for  debris  accumulation,  special  items  of  note,  etc.) 

Sen/frji  S/3///m&^/  tfnc/  ts s) & 

. for  ) dAw  si  Stream 

'7&P  rVuj  Q-f  sfrr,ic  ff,/()  /oojz. 
s/irf'/esJ  a rsrcJ/t-  af  /cc.  _fow  95  a ^ 

b.  Emergency  Spillway:  General  Condition 


Tree  Growth 


Erosion 


Other  Observations 


7.  Structural  (if  required)  See  Attached  Appendix 

<^ee  o eft  e^y  i/  ~/o  r 

SfyzAchyf  tra  / tZtp/a  m c s 


7 


8.  Downstream  Channel 

D/s  dtia/i/ ne/  /s  7/ f?cvs.  Sa.'jeuj 


a.  Condition  (obstructions,  debris,  etc.) 

A/o  rrttfinr  w/iidh  UJ<£>ct  /sJ 


STRUCTURAL  INSPECTION  CHECKLIST 
PHASE  I DAM  INSPECTION 


1.  Concrete  Surfaces  f on  So//' 7^3  CCS  & f dfdrn 

(f&nd-rzr/lcy  ; Sonnr  /f  a <r '/■•?/ s-i s-/  /n  /nosnc^/ 


rfrfaS  ■ /^y  cJuj^o  //d  S Sts'? /tZr/  /Q/ n+i  /n  otfaira  S 

2.  Structural  Cracking  Fk,f&/  r7/rtfj  ujrf  fa f)  TOOr^ln  fasiJlr 


and  MdSanr m <o/am  on  D/S  /a,^  of*  UJQ/// . d/ndn 


nrYJO/Of  nn  S-fonC  JO/ni^  /n  &&  /l/OUStL 


3.  Movement  - Horizontal  and  Vertical  Alignment  A/OflP  l/ZSz/p/e 


4.  Junctions  with  Abutments  or  Embankments  t^&nc-r&  //<yt  O OOP/ 

ai~ Jp///idd Lj  /efJ-  appnnocJo  orja / / mj/w  m* -fafnC  /s  3-9 


// 


I < 


10.  Abutments 


11.  Co  ntrol  Gate  s 1//.S //?/■£  por^ht  o'n 

heirtc  ej-c,  ,n  <^aort  cPrtrfrftm 

12.  Approach  and  Outlet  Channels  AJp^~  P/J^Z/C^y  /?/c 


13.  Stilling  Basin  A/ '0*h  p /Stf/ ( C & h ! 4- 


14.  Intake  Structure 


15.  Settlement  A/o  £/ / <3  f 

l//  1/  /y-h  siyiscJu^s  s 


16. 


17. 


Stability  - /. 

«.  Overturning  SS’/Cu/c'honS  n £? /or  p/iaiel 

b.  Sliding  /f * ^ ^ ^ 


c.  Seismic  ^ 7 A/O  j 

Instrumentation  /J<P>  /r?  S 


a.  Alignment 


b.  Uplift 


c.  Seismic 

18.  Miscellaneous 


HYDROLOGIC  DATA  AND  COMPUTATIONS 


jfl 


APPENDIX  D 


TIPPETTS-ABBETT-McCARTHY-STRATTON 

Job  Ro-.2sC.rlZ,-  E N Q/l  N E E R S AND  ARCHITECTS  NEW  YORK 

Project J_  l/__Z  jC.2—  jQiZOr  2 

* u bj.ct 


Sheet of 

Date 

Ch'k.  by_. 
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